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Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state image pickup device which can eliminate noise in a 
picked up image caused by an unwanted incident light and can meet requirements of future miniaturization of 
pixels. SOLUTION: lst-3rd embedded metal layers 5, 8 and 1 1, which surround a light-receiving part 3 on a P- 
type semiconductor substrate 1 three- dimensionally in a fence shape, are embedded continuously in grooves of 
lst-3rd insulating films 4, 7 and 10. The whole outside of the top part of the 3rd embedded metal layer 1 1 is 
covered with a light shielding 3rd layer metal 12. The lst-3rd embedded metal layers 5, 8 and 1 1 are composed 
of single layer films of Cu.W.TiW or composite films of Cu.W.TiW and TiN.TiW.Ti. The 3rd layer metal 12 is 
composed of a single layer film of Al.Al-Si.Al-Cu.Cu.W or a composite film of ALAl-Si.Al-Cu.Cu.W and 
W.TiN.TiW.Ti and are formed simultaneously, when wiring metal films of a transistor are formed so as not to 
be connected electrically to the wiring metal films. COPYRIGHT: (C)2001,JPO 
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>^/H 2Sr*a»flc**Rl^&«lixfc3JiaKKltT 

S3tffi3^<OAtt3t*3& s «^LftV^T% -^-T^n 
yyXl 6{Ci5v^gT**3ti"5^i:^T*#, #3feco® 

50 



11 

[0 04 1] H6I4, W*« 2 , 3 |ClBtt<a@#:flHfe£ 

(b) -ca^fcs? i m#>&?*&mm 5 <ofc»©»s:!B i & 

(F)T*±TcOS«)ii^JSS5, 8; 8, 1 1 

n-r^^-h 1 7*K»tfoix, JSU2I»ii 
*&K«5, 8*5«tt/^2,^3S«>3i*^JR«8, 1 1 
oBi:$*» 3 *Htrie#/H £ tt^ HI 

hmmx&v, ±»^«iiwfc^u"c»i««>a*A« 20 

1JBBp« ^/^6*3<tt^2»Bp< ^/i-9tt, 

-rem 2 &k>&&&jhji 8 *5 ± t>*jg 3 i»j&^mi 1 
* * o mmm * ? ^ 6 4 fc « 9 1 m - ist ieh 

[0 0 4 3] 07 (A) — (D),08 (E) — (G),09 (H) 30 

*5 9, r^M^Xgfi, HI 7 (B)t7P- 
M7jWRtt&*u Hi7 (D),H8 (F)Tifefefflc7>iJf 

i, 211^ ^/i-6, 9^i£ttbn5^o^0 3— 05 

EI 7 (C) <£>§3t£p 3 & y * v^tfctcfflfr^ l 

Mil 5 <»*L*><Dm*ft 1 «I4 Km 

6 BR. r H(c5fe3io|l 7(B) (DTMxm^mmBM 2 
W^^v^^n-^ >-^- h 1 7 Ji-Cfll^^ 
y-M7W\ h5^?»wy- hlffi^t 
[0 0 4 4] HI 8 (E) com 2 a^ii^JRg 8 £T#<£> 
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0>T% »2|6^7KRft5Sftii*ffl<0*(Dffi«»S 
WKtt, » 2 8 

±T<Offi#&^&JffiJl 8 , 5 SrSSKffiB-frtoli'-C 
#S Q *fc, 138 (G)0^3S^^JRS1 1<^I2 

2 m b ^ ^9 m ± «9 (^ni^iB^^^s^^-r^ r 

£*L5<OT% rtt^iorigig^nir^cDXS^iiJD 
[0 0 4 5] 0 1011 1***4, 5{Cfa«^@fr#^ 

So :(oaMft^ll B6^H#««*^m 0 
^OJd < 3 5r y a ^*:RfcHif#S*i4*&*Jl 

5, 8, 1 l<7>W{Cjg*ffl(DJE:i|S^l, 211^^/1^6, 9 

l/^Xl 6t*M^tlt3t^I 1 (A)^P 

1 ljSitWtoftJBOl, 2fS^^;i/6, 9(7)^:^3 Sr 
H5ffi«36S, JJlK*S»iif**<, 1,211^^ 

6 , 9 (OflOffi^T 1 — ^SrM-T5^?rl^VNT0 6 T^-* 

5, 8, 1 KDlHPBfl ^(OjlStC±jl(-V^< 

\c&oxmm<o 2 mmj^-r o***., i,2i@^^6, 
9tt, x?e)i*so2^s>K^*s^t>o#p^^co^® 

Z^TZb fctlC 2«B^^/W9(OPBPH^ > 1SB> 
^^6oraPSJ: , 9-tfeJit§^2{$SS^:#<. 

[0 0 4 6] 1,211^^^6,9^^111 

r tt b p« ^ /v-^m ^ ^ v micfl[««Sg|£A (Si^^ 

ECRl7 p 7X-7x^fy^gif*fflv\ «ia^coffi 

1 — 5 Pa, BCl 3 ^^Sit*Sr5 0— 1 5 Osccm, 
Cl 2 ^^gft*S: 1 0 — 5 0 seem. W ^ nr ^CO^^ !7 — 5r 
300— 500W. ^<>f T^RF CO/n 0 <7-^5-50 WiCftl 
Ht3*ai-Sr fc3ftS-C#5. I3tt, »1^38UE>&* 
^M^5, 8, 1 1*5^15*1, 211^^6, 9l:io 

6^fc5aK*tSix5^i:ft<a*»3KaiUT, 

[0 0 4 7] 
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5*:&Sfe£K:&&^T\ igM&jfc-^i&i&AiWftlc «fc -5 y 
X©38^S:*<i-ri:^T?# % m@M@L<OWW$:fo±X- 

i/yXCifii^ffT45rim, #*©W**iM 10 
5o 

[0 0 4 8] |ft*«2 0>IS{ttfttt3£Btt« SfttB*:?* 

t, S»i&*fli©i*«:^jSf 3R©:Iiy? L :^«::7^- 
igs £±t*D $ * 5 r. t * < y ^ > ^ Sr f t 

[0 0 4 9] ff*3S3 0@fr«^Mfi, S^tSC^r^^ 20 

JKo««r-hK&*ui©« ± t) < -r 5 r t iz ±o 

[0 0 5 0] f»#«4©@#i&&££gfi, JiE««>a* 

t, fau^xx-mytztitt&ibAttyt&iiJjif 

*££ibfcif-rr *4MB**>iiiK«r-»i*]-k 
[0 0 5 1] S»#JS5©Bft:*&£&«fot, _hT<Dffifc& 
v^w-e. ISM?; to7 x tc^nrortSl 

1U ^©#£*. S3t3taSr$^lctii-^i:^-e#. » 40 

[oo5 2] mxme (Dffifcmi&mwte, ±t<dm#>& 

|g»)[HlS&cOiH^SflI(D»fig k m-TMX-'fTte *>*i£> CD 
X\ «3ftxe««r*&*>1-:: 1 1£< ±ie«UB8b*«rt*-i-3 

[0 0 5 3] 7 oBfWfkSiBM:. -hfejftfroil 

?>tL5ii5»^JST-fcSCu • W • TiWOlWBBS, £fc 
IJCu • W • TiWi TiN • TiW • Ti t <Dfa-&m&Ri 50 
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[0 0 5 4] «*3j8CD@^«^«tt, ±f£ig7tffl© 

-5 Al • Al-S i • Al-Cu • Cu • WOfflg, t-tzteA 
1 • Al-Si • Al-Cu • Cu-WtW - TiN • TiW - T 

itcom-^-m^m^^cox, &ytm<D&mm*. }■?>■ 
v*?<DmmT.utm-TMxw>fcx2. mmnu&z 

m *?-t - 1 4 < ±IBf^ffl»* £ iff 5 £ i 7)5 -C # 5 „ 
[0 0 5 5] ff#«9©@#«{g>£gffiroMa£#Srf2. ± 

EUX-h*:|*K:l**U ::«>i*rtlC&«JB«:»ii>&tHg 
tcKv>T% aW*3t^*[»A**it»c J: 5 y f XroMSr 

[0 0 5 6] f&jfcJg 1 0 ©@^»^SIficDiS^&J4, 

^ 5?^ * ZmSh-r 5 » <z>£tt [e]S§ £>£ttt&tt?UJ 

S?itXSic^«^i-r t ±Ef^ffl«b*SrSH-5 - <>: 
[HIl] *|g0Jt^3t5W@#:«^g{cJ:5*7t©if^ 

[in 2] *mw<?>mi&fc&$i&<n-2£ffi. : &m(Dm&& 
7Fi-mffimxjbz> 0 

[HI 4] Hl2©Hfr*«;Seo9S3SXSSr^i-SgBSiT 
®llT*fc?> 0 

[|§15] H 2 ©H*Ht«t»««>«3txeSr*i-S«Wf 
[B6] 4:%noB^flllfcSe1E(0^<0%tfe^ffi©S«C 
[117] B6<DBI{*a&£B®»&X&fr^f£tt0r 
[118] H6(D@^»^SIBcDMigxa^^-t-MgB»T 

mmxhz> 0 

BlllT*fc5„ 
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[Hi oi *mm<Dm&WLfe%im.<Dt&<nmM : Mi&<Dm 5 

[Hill tt*©Hfl£*«»««>-«Sr*i-»»WfiB 7 

SIT-foSo 8 

[Ull 21 tt*«)HfW»«16«OffiO«!IS:*-re«B»r 9 

ffiHT-fo-So 1 0 

[mi 3i fexnm&m&mwsDi&oim&^i-m&m n 

smt?fc-5= 1 2 

[«F-§-«5HWl 1 3 

1 ¥**{«S* 10 1 5 

2 K"7-ft|*f&ffl0t 1 6 

3 gftSC 1 7 

4 I? 1 ift&IBg 1 9 
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m i a&i&*6M 

, 1 4 



n 
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